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54) IMPACT ABSORBING STEERING COLUMN DEVICE 

57)Abstract: 

PROBLEM TO BE SOLVED: To provide an impact absorbing steering 
olumn device capable of absorbing impact in a secondary collision 
egardless of body weight or the like of a driver by varying collapse load. 
;OLUTION: An ECU 53 outputs driving current to a solenoid 55 and moves 
plunger 57 upward in Fig. against energizing force of a compression coil ? 
pring 61 . By this, a locking protrusion 59 fits into a through hole 63 of a 
econd metal ball holding cylinder 37. When an automobile collides with 
nother automobile or an obstacle on a road in this state, since the second 
letal ball holding cylinder 37 is locked by the locking protrusion 59 of the 
lunger 57 and it cannot retreat along with a first metal ball holding cylinder 
5 and so only a plastic groove by metal balls 41 of a first metal ball 
olding cylinder 35 side is formed, the absorbing amount of collision energy 
ecomes comparatively small. 
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PO and NCIPZ are not responsible for any 
Funages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
.***♦ shows the word which can not be translated. 
.In the drawings, any words are not translated. 



LAIMS 



:iaim(s)] 

"laim 1] While supporting a steering shaft, enabling free rotation, it has the colla tempestade PUSHIBURU column 
lortened according to a predetermined collapse load. Said colla tempestade PUSHIBURU column An outer column, 
he inner column which inner-** in this outer column and advances into the outer column concerned at the time of 
Dmpaction of said colla tempestade PUSHIBURU column, It is infixed between said outer columns and said inner 
Dlumns. At the time of compaction of said colla tempestade PUSHIBURU column In the impact-absorbing type 
:eering column equipment which consists of two or more metal balls which form a plastic slot at least in one side of the 
liter column and the inner column concerned concerned in order to absorb striking energy Two or more metal ball 
ages which hold said metal ball with a mutually different phase, Impact-absorbing type steering column equipment 
haracterized by having the cage separation means into which at least one of said the metal ball cages is made to divide 
> said car-body side member in order to decrease the number of the plastic slot which said metal ball forms at the time 
f compaction of said colla tempestade PUSHIBURU column. 

Ulaim 2] Impact-absorbing type steering column equipment according to claim 1 characterized by said cage separation 
leans being an electric actuator. 

Zllaim 3] Said electric actuator is impact-absorbing type steering column equipment according to claim 2 characterized 
y making said metal ball cage separate to said car-body side member only at the time of energization. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

7 ield of the Invention] This invention relates to impact-absorbing type steering column equipment, and relates to the 

jchnique of realizing good change of a collapse load, in detail. 

)002] 

Description of the Prior Art] When an automobile collides with other automobiles, buildings, etc., an operator may 
ollide with a steering wheel secondarily by inertia. By passenger car in recent years, an impact-absorbing type steering 
iaft and impact- absorbing type steering column equipment are widely adopted in order to prevent wounded [ of the 
perator in such a case ]. A steering column falls out with a steering shaft, impact-absorbing type steering column 
quipment usually collapses to a steering shaft and coincidence, when an operator collides secondarily, and absorption 
f striking energy is performed in that case. Although the mesh type to which compression buckling distortion of the 
lesh section formed in a part of steering column is carried out as an absorption method of striking energy exists, as 
idicated by JP,46-35527,B etc., the ball type which makes a metal ball infix between an outer column and an inner 
olumn, and makes a plastic slot form in the inner skin of an outer column or the peripheral face of an inner column at 
le time of collapse is in use. 
3003] 

Problem(s) to be Solved by the Invention] By the way, although the steering column collapsed with the impact- 
bsorbing type steering column equipment mentioned above when a predetermined collapse load acted, it originated in 
lis and the following problems had arisen. Usually, a collapse load is set up based on the kinetic energy at the time of 
le operator of standard weight colliding with a steering wheel secondarily at the rate of predetermined. However, since 
le kinetic energy naturally becomes small when an operator is a woman short in stature etc., even if such an operator 
ollides with a steering wheel at the same rate, a steering column will stop being able to collapse easily and absorption 
f striking energy will no longer be performed smoothly. Consequently, impact-absorbing type steering column 
quipment could not achieve an expected operation, but might get an impact on a thorax or a head with a big operator. 
Tiis invention was made in view of the above-mentioned situation, and aims at offering the impact-absorbing type 
teering column equipment which realized and had good change of a collapse load and enabled absorption of the impact 
t the time of a secondary collision irrespective of an operator's weight etc. 
0004] 

Means for Solving the Problem] Then, while supporting a steering shaft in invention of claim 1, enabling free rotation 
i order to solve the above-mentioned technical problem It has the colla tempestade PUSHIBURU column shortened 
ccording to a predetermined collapse load. Said colla tempestade PUSHIBURU column An outer column, The inner 
olumn which inner-** in this outer column and advances into the outer column concerned at the time of compaction of 
aid colla tempestade PUSHIBURU column, It is infixed between said outer columns and said inner columns. At the 
ime of compaction of said colla tempestade PUSHIBURU column In the impact-absorbing type steering column 
quipment which consists of two or more metal balls which form a plastic slot at least in one side of the outer column 
nd the inner column concerned concerned in order to absorb striking energy Two or more metal ball cages which are 
onnected with a car-body side member and hold said metal ball with a mutually different phase, The thing equipped 
rith the cage separation means into which at least one of said the metal ball cages is made to divide to said car-body 
ide member is proposed in order to decrease the number of the plastic slot which said metal ball forms at the time of 
ompaction of said colla tempestade PUSHIBURU column. 

0005] When an operator's weight is small, the number of a plastic slot is decreased because a cage separation means 
nakes some metal ball cages separate from a car-body side member, and it is made for a colla tempestade PUSHIBURU 
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olumn to collapse by the comparative|^fcall collapse load in this invention, whil^^fing a plastic slot form in all 
letal balls and, realizing a comparativ^Rg, big collapse load for example, when Srcperator's weight is large. 
3006] Moreover, in invention of claim 2, that said whose cage separation means is an electric actuator is proposed in 
le impact-absorbing type steering column equipment of claim 1 . 

3007] In this invention, for example, an electric actuator operates according to the current from the drive control device 
nited with equipment, and adjustment of the collapse load according to an operator's weight, an operation situation, etc. 
; performed. 

3008] Moreover, in invention of claim 3, said electric actuator proposes the thing which makes said metal ball cage 
sparate to said car-body side member only at the time of energization in the impact-absorbing type steering column 
quipment of claim 2. 

3009] In this invention, even if the current supply source to an electric actuator is severed by the impact at the time of a 
ollision etc., separation from the car-body side member of a metal ball cage is not performed, but the fall which a 
ollapse load does not mean is prevented. 
3010] 

Embodiment of the Invention] Hereafter, some operation gestalten of this invention are explained with reference to a 
rawing. Drawing 1 is the side elevation showing a part for the vehicle room flank of the steering system concerning the 
st operation gestalt, and the sign 1 in this drawing shows the colla tempestade PUSHIBURU column. The colla 
jmpestade PUSHIBURU column 1 is using the outer column 3 and the inner column 5, and the striking-energy 
bsorber style 7 made from both steel pipes as the component, and is attached in the car-body side member 13 through 
le upper column bracket 9 holding the outer column 3, and the lower column bracket 1 1 holding the inner column 5. In 
ddition, if the capsule 15 made from an aluminum containing alloy is infixed between the upper column bracket 9 and 
le car-body side member 13 and the impact load beyond a predetermined value acts, the upper column bracket 9 will 
e ahead omitted in the outer column 3 and **. 

301 1] The colla tempestade PUSHIBURU column 1 holds the upper steering shaft 21 free [ rotation ] through the 
earing which is not illustrated. While a steering wheel 23 is attached in the upper limit of the upper steering shaft 21 , 
le lower steering shaft 27 is connected with the lower limit through the universal joint 25. In drawing 1 , a sign 29 
hows wrap column covering for the upper part of a steering column 1 , a sign 3 1 shows the dashboard which divides a 
ehicle room and an engine room, and the sign 33 shows the tilt lever with which tilt actuation of the colla tempestade 
USHIBURU column 1 is presented. 

0012] In this steering system, if an operator rotates a steering wheel 23, it will be transmitted to the steering gear which 
lat turning effort does not illustrate through the upper steering shaft 21 and a lower steering shaft 27. In steering gear, 
le rack-and-pinion device in which a rotation input is changed into rectilinear motion etc. is built in, the rudder angle of 
wheel is changed through a tie rod etc., and steering is performed. In addition, to steering gear, various formats, such 
s an others and ball-screw type, a warm roller type, etc., are well-known. [ type / rack-and-pinion ] 
0013] Drawing 2 is the A section enlarged drawing in drawing 1 , drawing 3 is B view Fig. in drawing 2 , and drawing 
: is a C-C sectional view in drawing 2 . the 1st metal ball maintenance cylinder 35 by which the striking-energy 
bsorber style 7 was infixed between the outer column 3 and the inner column 5 as shown in these drawings, the 2nd 
ietal ball maintenance cylinder 37 arranged ahead of this 1st metal ball maintenance cylinder 35, and electromagnetism 
- the maintenance cylinder stop equipment 39 which fixes an actuator 55 is used as the main configuration member. 
0014] the shot which both the 1st metal ball maintenance cylinder 35 and the 2nd metal ball maintenance cylinder 37 
re made from synthetic resin, oil impregnated sintered metal, etc., boils them, respectively, and holds shots 41 and 43 
ree [ rotation ] — it has the maintenance holes 45 and 47. In the case of this operation gestalt, the 1st metal ball 
naintenance cylinder 35 and the 2nd metal ball maintenance cylinder 37 are combined by the predetermined 
ngagement force with the engagement pawl which is not illustrated, but it may be combined by the shear pin made of 
esin etc. 

0015] shots 41 and 43 - the outer diameter - the gap of the outer column 3 and the inner column 5 - the specified 
(uantity — it is set up greatly, and a plastic slot is formed in the inner skin and the peripheral face of both the columns 3 
nd 5 in case the outer column 3 and the inner column 5 are displaced relatively to shaft orientations, in addition, the 
hot by the side of the 1st metal ball maintenance cylinder 35 - the shot by the side of the maintenance hole 45 and the 
:nd metal ball maintenance cylinder 37 - the maintenance hole 47 — a hand of cut - an include-angle phase - differing 
.****__ both — shots 41 and 43 form a plastic slot in the mutually different angular position. 

0016] the electromagnetism of the push type by which maintenance cylinder stop equipment 39 is held at the housing 
:i made from an aluminum containing alloy which fixed in the outer column 3, and housing 51 , and drive control is 
arried out at ECU (electronic control)53 — they are an actuator (it is hereafter described as a solenoid) 55, and the stop 
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rojection 59 formed at the tip of the pilfer 57 of a solenoid 55 from the compress^^oil spring 61 grade which 
aergizes a plunger 57 to the method ot wRvin g 4 Nakamigi. Not only the product ifflroe from an aluminum containing 
Hoy but resin or the product made from steel is sufficient as housing 5 1 . The through tube 63 is formed in the 2nd 
letal ball maintenance cylinder 37, and the stop projection 59 inserts in this through tube 63 at the time of the 
rotrusion of a plunger 57. In addition, the weight sensor 69 besides the sheet position sensor 67, a speed sensor 71, the 
rew location sensor 73, seat belt wear sensor 75 grade, and at least one sensor are connected to ECU53. 
)017] In the case of this operation gestalt, the slit 77 is formed in housing 51 at the posterior part, and housing 51 fixes 
l the outer column 3 by tightening a bolt 79. Moreover, the locating lug 81 is formed in housing 51, and positioning 
nd rotation prevention of housing 51 to the outer column 3 are made by inserting in the stop hole (not shown) with 
'hich the inside edge of this locating lug 81 was formed in the outer column 3. in addition — if in charge of 
nmobilization of the housing 51 to the outer column 3 - housing 51 - the bore -- the outer diameter of the outer 
olumn 3 - the specified quantity — after considering as the shape of a small cylindrical shape, the approach of pressing 
t in the outer column 3 may be taken. 

)018] Hereafter, an operation of the 1st operation gestalt is described. If an automobile starts; transit, based on the 
etecting signal of the various sensors 67, 69, 71, 73, and 75 mentioned above, by the predetermined control interval, 
:CU53 will repeat calculation of a target collapse load, and will perform it. For example, since the kinetic energy of the 
perator at (he time of a collision becomes large when the vehicle speed is large even if an operator's weight is 
omparatively small when an operator's weight is comparatively large or, a target collapse load also becomes large, 
lien, according to the energization force of the compression coil spring 61, a plunger 57 is caudad located with as all 
ver this drawing, and ECU53 does not insert the stop projection 59 in the through tube 63 of the 2nd metal ball 
laintenance cylinder 37, as a drive current is not outputted to a solenoid 55 but it was shown in drawing^ . 
3019] If an automobile collides with other automobiles and obstructions on the street in this condition, an operator will 
ollide with a steering wheel 23 secondarily according to inertia, and the upper column bracket 9 will be ahead omitted 
l the outer column 3 and ** first with that impact. Then, as the steering wheel 23 was ahead pushed by an operator's 
inetic energy and it was shown in drawing 5 , the colla tempestade PUSHIBURU column 1 starts collapse because the 
iner column 5 advances into the outer column 3. 

3020] Under the present circumstances, with this operation gestalt, since the 1st metal ball maintenance cylinder 35 and 
le 2nd metal ball maintenance cylinder 37 are connected, both the metal ball maintenance cylinders 35 and 37 are 
nited, have the movement magnitude of the one half of the movement magnitude of the inner column 5, and retreat 
etween the outer column 3 and the inner columns 5. By this, the plastic slot by the shot 41 by the side of the 1 st metal 
all maintenance cylinder 35 and the shot 43 by the side of the 2nd metal ball maintenance cylinder 37 will be formed in 
le inner skin of the outer column 3, and the peripheral face of the inner column 5, respectively, and absorption of 
omparatively big striking energy will be realized. Drawing 6 is a graph which shows the relation of the migration 
troke and collapse load of the outer column 3, and the continuous line in this drawing shows the test result in this case 
at the time of a large collapse load). 

0021] Moreover, since the kinetic energy of the operator [ operator ] at the time of a collision the case of a woman 
hort in stature with comparatively small weight etc. becomes comparatively small, the target collapse load computed 
y ECU53 also becomes small. Then, as a drive current is outputted to a solenoid 55 and it was shown in drawings! , 
«;CU53 will resist the energization force of the compression coil spring 61, and will move a plunger 57 up all over this 
rawing, and the stop projection 59 will insert it in the through tube 63 of the 2nd metal ball maintenance cylinder 37 by 
lis. 

0022] If an automobile collides with other automobiles and obstructions on the street in this condition, after the outer 
olumn 3 falls out, the colla tempestade PUSHIBURU column 1 will start collapse according to the same process as the 
ase where it mentions above. Under the present circumstances, since the 2nd metal ball maintenance cylinder 37 is 
topped by the stop projection 59 of a plunger 57, As shown in drawing 8 , it cannot advance into an outer column at the 
st metal ball maintenance cylinder 35 and ** (overcoming the engagement force by a stop pawl etc. and both the metal 
•all maintenance cylinders 35 and 37 dissociating). Only the plastic slot by the shot 41 by the side of the 1st metal ball 
naintenance cylinder 35 is formed, and the absorbed amount of striking energy becomes comparatively small. 
;onsequently, even if an operator is a woman short in stature etc., collapse of the colla tempestade PUSHIBURU 
olumn 1 is performed smoothly, and it is lost that a big impact joins an operator's thorax and head. The test result in 
his case (at the time of a small collapse load) is shown, and, as for the broken line in drawing 6 , it turns out that a small 
ollapse load becomes small intentionally to a large collapse load. 

0023] On the other hand, if the current path to ECU53 and the current path from ECU53 to a solenoid 55 are severed at 
he time of a collision, energization to a solenoid 55 will not be performed with this operation gestalt. Therefore, the 
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:op projection 59 is not inserted in the ^fcigh tube 63 of the 2nd metal ball mainte^^e cylinder 37 at the time of a 
nail collapse load, but when an operat^Wa woman short in stature with comparatively small weight etc., collapse of 
ie colla tempestade PUSHIBURU column 1 may be hard to be performed smoothly. However, the probability for a 
irge collapse load to be able to aim at sharp reduction of power consumption since frequency is high for whether your 
eing Haruka, and also it to become an insurance side as a situation used also becomes high. 
)024] Drawing 9 is the important section side elevation showing the steering system concerning the 2nd operation 
estalt of this invention. Although the 2nd operation gestalt has taken the same configuration as the 1st operation gestalt 
ad abbreviation mentioned above, the configurations of maintenance cylinder stop equipment 39 differ. That is, while 
rranging a locating lug 81 in the stop projection 59 and abbreviation homotopic of a plunger 57, he is trying to make 
ie stop projection 59 contact the back end side of the 2nd metal ball maintenance cylinder 37 with this operation 
estalt. Thereby, the 2nd metal ball maintenance cylinder 37 was able to shorten the shaft-orientations dimension 
whether you are Haruka compared with the thing of the 1 st operation gestalt, while the processing became easy. In 
ddition, the operation of the 2nd operation gestalt is completely the same as that of the 1st operation gestalt. 
)025] Drawing 10 is the important section side elevation showing the steering system concerning the 3rd operation 
estalt of this invention. With the 3rd operation gestalt, while the pull type solenoid 55 is used for maintenance cylinder 
top equipment 39, the stop lever 83 is connected at the tip of a plunger 57. And in the condition of not energizing to a 
glenoid 55, as shown in d rawin g 10 , a plunger 57 moves up all over this drawing according to the energization force of 
ie compression coil spring 61, and the tip of the stop lever 83 engages with the through tube 63 of the 2nd metal ball 
laintenance cylinder 37. In addition, the operation of the 3rd operation gestalt is the same as that of the 1st operation 
estalt and abbreviation. 

3026] Drawing 1 1 is the side elevation showing the 4th operation gestalt which applied this invention to electric power- 
teering equipment. With the 4th operation gestalt, if it removes that the physical relationship of the outer column 3 and 
ie inner column 5 is reversed, and that the outer column 3 has fixed to the car-body side member 13 through the upper 
olumn bracket 9 and the lower column bracket 1 1 , the same configuration as the 1 st operation gestalt and abbreviation 
lentioned above is taken. The sign 91 in drawin g 1 1 shows the steering actuator which consists of an electric motor 93, 
gear which is not illustrated. 

3027] Although explanation of a concrete operation gestalt is finished above, the mode of this invention is not 
sstricted to the above-mentioned operation gestalt. for example, each above-mentioned operation gestalt — the 2nd 
letal ball maintenance cylinder — electromagnetism, although the 1st metal ball maintenance cylinder and the 2nd 
letal ball maintenance cylinder are made to separate and it was made to change a collapse load to 1 :2 by making it 
ngage with an outer column with an actuator the shot which may use what ****ed with the electric motor and 
ombined the device etc., and is formed in both the metal ball maintenance cylinder — the thing which can set up the 
ariation of a collapse load free and which you carry out and is made to change more than a three-stage is also possible 
•y setting up the array of a maintenance hole etc. suitably. In addition, it can change suitably in the range which does 
iot deviate from the main point of this invention also about the concrete configuration of steering column equipment, 
tie concrete configuration of an absorbed energy adjustable means, a metal ball maintenance cylinder, etc., etc. 
0028] 

Effect of the Invention] As stated above, while supporting a steering shaft according to the impact-absorbing type 
teering column equipment concerning this invention, enabling free rotation It has the colla tempestade PUSHIBURU 
olumn shortened according to a predetermined collapse load. Said colla tempestade PUSHIBURU column An outer 
olumn, The inner column which inner-** in this outer column and advances into the outer column concerned at the 
ime of compaction of said colla tempestade PUSHIBURU column, It is infixed between said outer columns and said 
nner columns. At the time of compaction of said colla tempestade PUSHIBURU column In the impact-absorbing type 
teering column equipment which consists of two or more metal balls which form a plastic slot at least in one side of the 
>uter column and the inner column concerned concerned in order to absorb striking energy Two or more metal ball 
:ages which are connected with a car-body side member and hold said metal ball with a mutually different phase, Since 
t had the cage separation means into which at least one of said the metal ball cages is made to divide to said car-body 
ide member in order to have decreased the number of the plastic slot which said metal ball forms at the time of 
impaction of said colla tempestade PUSHIBURU column, For example, by lessening the number of this plastic slot 
ind decreasing a collapse load, when an operator's weight is small while making [ many ] the number of the plastic slot 
vhich a metal ball forms and increasing a collapse load, when an operator's weight is large It becomes possible to 
collapse a colla tempestade PUSHIBURU column appropriately. 
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Drawing 1] 
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Drawing 5] 




Drawing 6] 
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[00 06 ] »*3B2©»eBrtt, l»*B 1 Offl 

^KiR^x^y y>^^^A^gtc*5^r, fne^s 
50 ^gt^s^ms6y^^^x-^r*^4><D^^T^o 
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[0007] coy&wxte. mtf. ^gcc-H*ik$n 
tzmwfflwgmfr h ©ussk <fc o mm r * * » * - * * 

[0 00 8] »*3B3©*WCtt. 8«W2©« 

[0 00 9] C©*9Hrtt. |RXII*01KMCCJ:9*A 
[0010] 

;fa9A^^9 h9t-f>t37A5*«Sfr507 
a?J»7^>rv b 1 1 t*^br*#«^>^l 
?>f*»6tir^*. 7^3?A^»F94* 

<b v T v j^vJ*7Krv b 9^7«5^37A3 <h#tC 

[0 0 1 1 ] 3 7^^37A 1&, BinLttC^r 
U>y**H/t. 7?^f7y>^t7 b2 1 £13 
Sb§aE^}#L/n^o 7^Uf7V>^>t7h2 30 
\<D±Mfc\X*'rT*)^V*J-)\<2 3#HK9tttt6*i 
TWca^/*-*^ 3 A > h 2 5 

prxf 7 «j > ^> 1 7 h 2 7 ^ae^nn^. @i 

#^2 9{Uf7y>^37A KTXtSfteSS^ 
£EfflT£#?^^-K£^U ^3 3«3 77 % > 

a i (Di-fr bmmcmztiz** b 
[0012] ccdxt-t y>y«artt. ateS^x^ 

7V >y#-f-;U2 3 £0^3 TViX^TV 40 

>y-> + 7 F2 lfc<fctfU7;*^7y >^>*:7 h 2 7 

^ v ^7> FfcT-*>«flW3Wij»3ti 

«6Wtf*>*i4. AS, x^r ^**r> 

[0 0 1 3] S2«Hltf>CDAgBlfc^0'C*O, m3i* 
m2tp<DB9mm~C$>*) . i4«12*(DC-C»ili 50 
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^ft7tt, 7-)^37A3<b^>t37A5i(D^ 
413 *i/clS 1 3 5 <h % C <om 1 ^»«^f 

fgf3 5<DU^icEg:3n/cm2^^fiS$©3 74, 1 

skt^^^x^^55 ^hst z>mtm&±mm 39 1 
[0014] mi&mm&ttffi3Ste<}:vm2&jmm 
*ti-tti(c«n«4 1 . 4 3^@^a«Etc^-r 

£^S8f?L4 5. 4 7*WIW5 0 *3l56J£!l&>« 
^I^®^^f?i3 5 402^g»«^gr3 7i« 

[00 15]««4 1. 4 3«, ^£>J*g#T^*:3^ 
A3 4^>^3^A5<!:(D^<fc0^fSS^^Offi3 

^i4«*^^r^o mi&mm&ftffi3 5W<Dmm 

m$ll4 5 <b92£IRatfi^R3 71ffl©IB«Slif?l4 7 

[00 16]«»«(*jh««39tt, 7-)^37A3JC 

f 5 lCCffftStlTECU (S^ffWflPiSH) 53fclgfi& 
*BJ8ti4^7^fflOt«7*?*x-f <«T. V 
uy-f FiBBT) 554, VI/>'-{F5 5©7'7>^t 

7*H4*«*«c«»-raBE»3-/iUX^y>^6 19 

(B3 7«:WJljl7L6 33W^«3*i'Cfe0, :/9>y+5 
7 ©^iaWFtCGC[)Sji?L6 3tC^±^iS5 9*HKA? 
£ e OSS, ECU53CC«, ^F^ 3 >-fe>t6 7 
<Dffi, i*fi-fe>1f6 9. *iiH2>*7 1, ^M{4S-fe> 

t?3, >- b^ii bmm-t^y-7 5m. 
[ooi7] ^->y>^5 1 jctta 

SBCCX Vv b7 7 &&f8L$ ntfc 0 , *Ol/ h 7 9 ^rj$^ 
iit?Ci«:J:D^^^>^5 1 ^T-J^n^ A3CcH» 

ciwo, ^9^>.y5 icDr»>*a9A3fic>*ra 

5 1 **©rtg#7 -)^37A3 (D^SJ: 0 WSfi/hS 
r^^n^A3R:JEA-r^^ 

[0018] KT\ ^ 1 HEWK«©ffffl*ifi^4. S«J 
«#j£t?*Bte*rS<t. ECU53« 4 SJ^U/c&a-fe 
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>-*6 7. 6 9, 7 1. 7 3, 7 5 ©tfctfi{I^I(Cg-3 

ECU53U. vu/-/ K5 5{c^sd^*m^-a- 

[0019] c©^-cg«i*^ffe©eib*^K±cD« 

* -Y —jv 2 3 vzr^xmm l> . ^©SSSSK J: -> -cft-TT » 
/09A:/9*-» h9*JT^^3^A3<b#{cSif^«:M 
^©f&> «i^©Sg&x*;u**K:<fc*)x^T 'J 
>^*-f-;l'2 3jWtii73&cffLttW6*a, I25«:^0fc 
Jc^fC. -f >^-3^A5»ST';;^3^A3F*3«:jtA-r'5 

[0020] C©l£. #|S|tS»rfci: t IfT 1 #J!SftSI# 
jgf3 5 £!S2£JgESG93FfgF3 7 £;WM§3*rC<,>S/£: 
«>, Pi£-iU£&f#1§i3 5, 3 7B-f*i«t-9t, 
r3^A5©#t!«©¥#©&8&S£fe-3-t, T-i;f=J^ 

T 9 * =» ^ A 3 ©ftjgffii: A >i- n 7 A 5 <Dftmm t K. 

». m i ^n^e^isf 3 5 WDiasu 1 <t is 2 ^siss 
[0021] m&gfribmtto#m<D'b2^>m% 

J*tSlfi/h;*<&&;fc«>, ECU5 3CCj:i)#a3n/cS 
«3 7^X^ffit^$<^-5. t5t, ECU5 3«. 

^+5 7*Riatf - C±*K:^86S«. cfttcJ:*), ^± 
^5 9*^2^B^«^FjS3 7©ma?L6 3fci3cA-r 

[0022] c©^t?a»**^©gabm^ss±©^ 
7*s^7>yt 5 7 ©flutes 9«c«fco $ut;* *rcc> 

SfcS). mSiCnkLtc^^iC. J&l£JgI£fi5f$fS3 5 <!: 
(fKlT^^^^AWKjtA-C^-r (tfcih/R^KJ:*^ 
^J(ctT^iS^-CM#)S^^3 5, 3 7*5^gtb), 
» 1 £SSNSf$®3 5ffl>J©iBi*4 1 K.J:Z>mffln<Dfrtf 
ff^Stt. a5^i*^*'©©itXa*iJ:b«W/h3 < tt*. 
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^;l/3^A l©35 7-^*iRi#{c?ffen. se«©^gp 
«gmtc©l£ (/J^^^^fS^) ©SSg&SS^L-T 

[0023]-*, W^KMbOT, ECU53^®S 
i&g88*>ECU5 3*>6V U^-f F5 5^©W&g3S# 
KfctiT l,> -5 i . *H^.H-C» y U y -f K 5 5 ^©it 

10 ®Wrbft&<^. -e©/c*. /jN3^y^ma^ec*j<,>r 

. ^±?5@ 5 9 ttSS 2 © 3 7 ©Kil?L 6 3 

KKA-a-T, SlK*#J±t8lfctt«©^3Wj^&^^ 

[0024] 09tt. *^©»2^te^,^«C^S^7- 
T'J> ^S&^-r^MMH-Cab*. 312 ^UfeJf^ 

MM^I3 9 ©$(i£*Wd: -T^t) 
*S, ^mSTB. fifi^g8 1*y7>yt5 

7 ©^jh^e 59i mmftwicmm- z> t *«c, flutjs 

9?:02^^}#fS3 7©^®tC^3^S i 
^{CL-Cl^. C n(C <fc » 2 #M^«^f1gS3 7 «, 

^■©Jnxds^B«:fe.5il^B#«:, ^©*fcfr|6nJ-&£Jjf l 
HIS^© fe©«:®^-c^*>«:^ < T -5 C i # tc. 

m 2 *stM©ftM!f tttji i ^ < i3i«-c* 

30 [ 0 0 2 5 ] 0 1 0 «, *^©m3*6fe^eg«:^-S^ 
• -Ct*. «^FtS^±^g3 9Kyjl/^^y©y K 5 

^•-8 3^aM§nrc>s. ^lt, yuy^F55Cc 
ii*$n*«r>l*»t?«» Si 0(e^b/c<fc-5(c. ffiffi^ 

^'^i'e I©ftl5*«:j;i3y7>^f 5 7*5|5I 
m*P~C±.1jl,C&W}i; . U^*- 8 3 ©fti&#SS 2 ^JS 

^sjfi§f3 7©Kii?L6 3{c^-r-So ft. mzm&fc 

40 [ 0 0 2 6 ] 0 1 1 (t^^^S^^^-X^T 

^S«cSfflU/c^4jliSJf^^in-rfflIM0-C«>-2.. ^4 
. S«6fl5S§-C«. 7^*37A3i-^>t37A5i©fi[ 

37A^7^'; h9tP737A7'7^^H 1 <b*^ 

U-C*{*ffllJ^>^'l 3tClf3ntl>4Cii%iW 

tf. ±^bfc^ i n*S0giiBSi^fii©lffiS*i»6nr^ 

2>„ m \ 1*©^9 HtWM*:-2 9 3-PMmLrj:t,* 

50 [0027] u±xmmbm&Bm<Dmizmz. 
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^^KWL^r £ C <b J: 0 ^ 5 :/X?Sfi(D^fcS£ S 
[002 8] 

Afcrt&U Hffian^^V^l/^^ACDS^Ocaar 
^^n^Art(CilA*r^-r>^^^Ai, WET^^ra 
^AituiB-o^^^Aicopacc^^n, fjtB^^^ 
S^^n^A(D3®ffiB$Cc, «*x*;l/^<D»iDtefT 9"< 
<, ^ST^^n^Ai^g[«Y>^^^A<tcM>^:< <t 

^j»w»jatr*ffltt«©*«*^< bra 

CCJ:0, 3^^^;t/n^A<Dn^^x^S^k:tft>^ 



(5) ^2002-67980 

8 

[0 2 ] 0 1 *<DAgBfifcA;0-C£> 6„ 
[03] 02*<DB*m@r&£o 
[04] 02*(DC-C»?M0t?$>£ o 

[06] T^^^^A(D^S6^ hP-*£:a5:/;*fifS 
[0 7 ] 9 1 HJB&arOVhn ^ ^XMSKJCDfEfflS:^ 

■rsa5OT0"e«>^o 

[09] *9m<m2W0mK%ZX?T x )^ttBL 

«r^*r^gproffl0^* £<, 

[010] 4«89!©*3*JW««:«ix^r y 

[0in *^9j(D94*sfi»Sic«sx^r«;>y^ 

[tt#<DiftW] 

1 — n^^^^;l/n^A 
3 - -T^^^^A 

5" ••-/>^39A 

2 1 ••••7^^fTU>^> + 7 h 
35--1 14WHWII 

30 4 1. 

5 7 ECU 

5 7 • • • 

5 9----ffJt9BB 

6 1 ••••E»a^^V>y 
6 3--Ii?L 

8 3 ••• flULU;*- 
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